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Chapter 1
HORI ZONTAL CONTROL (HZTL) DATA

| NTRODUCT1 ON

For codi ng and processi ng purposes, data associated with geodetic horizonta
control (HZTL data) have been divided into two groups. These two groups are

(1) field observations (OBS data) and (2) descriptions and recovery notes (DESC
data). Detailed instructions and formats for codi ng and keying hori zonta
control OBS and DESC data sets are contained in Chapters 2 and 3. The treatnent
of all data normally generated in the conduct of a classical horizontal contro
survey (triangulation, trilateration, and/or traverse) is described.

Al t hough both types of data are nornmally generated in a horizontal contro
survey, OBS and DESC data must be subnitted to NGS in separate data sets. These
will be inserted in the National Geodetic Survey Data Base

The foregoing inplies that every horizontal control survey project (or severa
smal | projects subnitted as one "job" - see below) will be received at NGS as
two distinct data sets HZTL OBS and GEOD DESC data sets. The two data sets
created for each horizontal control job nmust be subnitted at the sanme tine.

JOB CODE AND SURVEY PO NT NUMBERI NG

The basic unit or group of data is given the name "job." A horizontal contro
job can contain the data for a maxi mum of 9999 survey points - see the
definition of "survey point" below |If the nunmber of survey points in a

hori zontal control survey project exceeds this limt, the data nust be divided
and subnmitted in nmultiple jobs. A job will normally contain the data coll ected
for one project (i.e., one unit of field work); however, several snmall projects
can be included in one job, even though they may have no points in common. The
preferred deternmining factor in selecting several small horizontal contro
survey projects for inclusion in any one job is geographic proximty.

A two-character al phanuneric job code nmust be assigned to each horizonta

control job submtted by an organi zation. The job code, along with the data set
type, the nane of the submitting agency, and the data set creation date wll
serve to uniquely identify each data set received by NGS. The first character
of the two-character job code nust always be a letter; the second character may
be either a letter or a nunmber (1 through 9). The preferred nethod of assigning
job codes is to begin with Al and end with 2z, i.e., A, A2, ..., A9, Bl, ...

Zl, ..., Z9, AA, AB, ..., ZZ. This allows for a total of 910 uniquely-

i dentified horizontal control jobs to be subnitted by any one organization
Shoul d this sequence be exhausted, the job codes may then be assigned again from
the beginning - A, A2, etc.
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A horizontal control point is defined as any survey point whose position has
been previously deternined and is in the NGS Data Base, whose position is to be
determined in an adjustnment of the subnmitted HZTL OBS data, or whose (adjusted)
position is available from another source. A survey point is defined as any
poi nt which has one or nore directions, angles (horizontal or vertical),

di stances or vectors neasured to it or fromit. A survey point my be a
monunent ed (or otherw se permanently marked) control point, a reference mark or
azimuth mark, a tenporary point (not permanently marked and therefore non-
recoverabl e) such as an auxiliary point, or an unmonunented recoverabl e | andmark
(usually an intersection station) such as a flagpole or church spire. An
eccentric instrunment setup and eccentric target (or reflector) also qualify as
survey points under this definition

Each survey point in a horizontal control job nust be assigned a unique four-
digit station serial number within the range 0001 through 9999. A uni que
station serial nunmber not only identifies the various observations within the
HZTL OBS data set but is the project specific |Iink between data in the HZTL OBS
data set and data in the GEOD DESC data set.

Normal |y there are nmany survey points in a horizontal control job which are not
i ntended as control points. These points are, by their nature, peripheral to a
control point. Exanples of peripheral points are unoccupied reference and
azimuth marks. Eccentric instrunent setups and eccentric targets (or
reflectors) are treated as peripheral points if the respective eccentric
observations are to be reduced to center. This is usually the case when the
eccentric point is not permanently marked. But, if an eccentric point is offset
nore than 10 neters fromthe control point to which it belongs (even though it
may be unmarked), or if the eccentric point is permanently marked (e.g., a
reference mark is occupied), then the respective eccentric observations should
not be reduced to center, and the eccentric point should be treated as another
control point.

When an eccentric instrument setup is utilized in a field project, whose of fset
di stance fromthe respective control point does not exceed 10 neters, the
respective eccentric observations should be reduced to center by the submtting
organi zati on and coded in the HZTL OBS deck as if the control station had been
occupied. If, for any reason, this is not desired, the eccentric point in
guestion nust be carried as a control point and nust be assigned a four-digit
station serial nunber of its own.

An unoccupi ed reference or azinmuth mark has one or nore directions, angles,
and/ or di stances neasured to it but not fromit. A reference mark or azimnuth
mar k which is occupied as a part of the survey schenme (e.g., as an eccentric
occupation of the respective control point) should always be treated as a
distinct control point. However, a reference or azimuth nmark with directions,
angl es, and/or distances neasured fromit (as well as to it) for the purpose of
verifying and/ or supplenenting the observations which tie together the contro
point and its peripheral points may renmin a peripheral point.

The observations (directions, angles, and/or distances) which link the

peri pheral points with the respective control points nust appear in the
appropriate subset of the HZTL OBS data set (see Chapter 2).
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Figures 1-1 and 1-2 illustrate an assignnent of station serial nunbers to
control points and to their peripheral points (reference nmarks, azinmuth marks,
and/or eccentric points). The nunbering system provides unique identifiers for
all the survey points. An AZ MK or RMwhich is being treated as a control point
nmust not also be identified as a peripheral point in the OBS data set. The sane
station serial number nust be consistently used throughout the OBS or DESC data
set of a horizontal control job

As stated in the I NTRODUCTION, a horizontal control job consists of two separate
data sets - the HZTL OBS data set and the GEOD DESC data set. The HZTL OBS data
set may contain a greater nunmber of points than the correspondi ng GEOD DESC dat a
set. This might occur when there is no descriptive data for the periphera

poi nts and for unmarked (auxiliary) points. Station descriptions or recovery
notes are required only for recoverable survey points. Apart fromthe

peri pheral points, there may be a nunber of nonrecoverable control points
(either originally unmarked or confirmed |ost) which nust be carried along in
the OBS data set for network integrity purposes. There nay al so be recovery
notes for stations not used or found destroyed in a survey. Observations for
such stations would not be in the OBS data set. |In isolated instances, there
may be recoverable control points for which no descriptive data are avail abl e.
In these instances the submitting organization should wite a description for
each recoverable control point and include it in the GEOD DESC data set.

When recording data on magnetic tape or floppy disks (see MEDIA FOR SUBM TTI NG
DATA), the two data sets of a horizontal control job nmust be submitted in
separate files. These files may be on the same disk/reel of tape or on
different disks/reels. In any case, the first record of every data set (see
Chapters 2 and 3) nust contain information positively identifying the data and
project: the job code, the data set type, the nane of the subnmitting agency, and
the data set creation date.

MEDI A FOR SUBM TTI NG DATA

Al t hough, in principle, any conputer-readabl e, general-purpose data-recording
medi um can be handl ed, the two media currently acceptable to NGS are the 5 1/4
inch and 3 1/2 inch floppy disk and the standard 1/2 inch magnetic tape.
Magneti c tape should be used only as the medium for subnmitting | arge vol unes of
data. Floppy disks are preferred when subnmitting a single job or jobs which
contain small to nedium anobunts of data.

When data are submitted on floppy disks, the files nust be created using an
MS DOS operating system and be in ASCI|I character format.

The followi ng information nmust be provided for each floppy disk submtted:
1. Conmplete nane and address of the subnitting agency.
2. Nunber of files and the name of each file on the disk.
3. Method of keying data and nachi ne used (e.g., MIEN on the |BM PC)
4. Disk format (360 k, 750 k, 1.2 m or 1.4 mare acceptable).

5. Nanme and tel ephone nunber of the person to be contacted in case
of difficulty with the data.
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This information should be furnished in a letter of transmittal. A copy should
be packed with the data set.

When the data are subnmitted as files of fornmatted records on nmagnetic tape, the
following information is expected to be given for each reel of tape:

1. Name and address of the submitting agency.

2. Reel nunber or identification synbol assigned
by the submitting agency.

3. Nunber of files and contents of each file
by job code and data type (e.g. Al HZTL OBS,
XX GEOD DESC, etc.).

4. Conputer systemon which the tape was created
(e.g., 1BM 360/ XXX, CDC 6600, etc.)

5. Internal |abel information (e.g. non-I| abel ed,
standard I BM | abel, etc.).

6. Nunber of tracks (7 or 9) and parity (even or odd).
7. Recording density (556, 800 or 1600 BPI).
8. Record length (LRECL) and bl ock size (BLKSI ZE).

9. Character representation code (BCD, EBCDIC, etc.)
and keytape equi pment designation, if applicable.

10. Nane and phone nunber of person to be contacted
in case of difficulty with the data.

This information should be furnished in a letter of transmittal. A copy should
be packed with the data set.

A letter describing and itenmizing the data transnitted should al ways be prepared
for each data shipnent. One copy should be enclosed with the data shi pnent, one
sent by separate mail to NGS, and anot her copy retained by the sender. See
ANNEX K for current mailing instructions. |In every case, the submtting

organi zati on should retain a backup copy of all the data shipped until NGS
acknow edges recei pt of the data.

CODI NG, KEYI NG, AND DATA VERI FI CATI ON

All data submitted to NGS for insertion into the National Geodetic Survey Data
Base nust be coded and keyed in strict conformty with the formats and
specifications contained in this publication. |In addition, the keying of al
data nust be verified.
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Detailed formats and specifications for the coding and keyi ng of horizonta
control jobs are contained in Chapter 2 (HZTL OBS data) and in Chapter 3 (GEOD
DESC data). The formats were designed to allow the keying and verification of
the data to be acconplished on standard conputer equi pment, hence the
80-character record was adopted as the standard for all applications.

When codi ng and keying the data entries, carefully insure that al phabetic
characters (letters) will be keyed using the al phabetic keys, and that nuneric
characters (nunbers) will be keyed using the nuneric keys. In particular

m scodi ng and mi skeying the foll owing characters nust be avoi ded:

- nunmber "zero"
- letter "0"

- nunber "one" - nunber "two"

0 1 2
0 L - letter "L" Z - letter "Z"

SPECI AL _CHARACTERS

In addition to the al phabetic characters (letters A through Z) and the nuneric
characters (nunmbers O through 9), only the foll owi ng special characters are
al | owed:

(*) asterisk (+) plus sign

() blank or space (-) mnus sign or hyphen

(,) comma (=) equal sign

(.) period or (/) slash or solidus
deci mal poi nt (() left parenthesis

($) dollar sign ()) right parenthesis

SEQUENTI AL RECORD NUNMBERI NG

The first six characters of every record are reserved for a record sequence
nunber. The purpose of nunbering records sequentially is to insure that the
proper sequence of individual records in a data set can be verified and, if
necessary, restored. The sequenci ng nunbers nust be assigned in ascending
order, starting with the first record (the Data Set ldentification Record) and
ending with the last record (the Data Set Term nati on Record).

The preferred assignnent of sequence nunbers starts with 000010 on the first
record in the data set (the Data Set ldentification Record) and increnents by 10
on each successive record. This nunbering systemallows up to nine records to
be inserted between any two originally nunbered records w thout the necessity of
renunbering any records in the data set. Even when a |large block of omtted
records must be inserted, only a few of the existing records will have to be
renunbered. To allow for the detection of mssing records, all insertions

and/ or del etions which deviate fromthe basic 000010, 000020, 000030, etc.
"“increment-by-ten" record sequence nmust be accounted for in the letter of
transmttal

Di scounting any after-the-fact insertions, the above-described sequentia
nunberi ng systemwi |l permt a maxi mum of 99, 999 uni quel y- nunbered records
in any one data set. Should there ever be a need for a greater nunber of
records in a data set, retain only the last six digits of the higher
sequence numnbers, i.e., ... 999980, 999990, 000000, 000010, etc.
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